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(57) After starting the input of a switching signal to 
a booster circuit whose boosting rate is changeable in 
accordance with the duty ratio of the inputted switching 
signal and calculating the output power of an inverter 
circuit, which is connected to the subsequent stage of 
the booster circuit, from the output current of the inverter 
circuit, the target voltage after boosting by the booster 
circuit is obtained based on the output power. If the ac- 
tual output voltage of the booster circuit is lower than 
the target voltage, the duty ratio of the above switching 
^jgnaLisjncreased^andJLhigher.Jhe-duty-ratio-of the^ 



above switching signal is decreased. 
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Description 

[0001] The present invention relates to an apparatus 
for supplying AC power to the commercial power line by 
using sunlight. More particularly, the invention relates to 
an apparatus for supplying AC power to the commercial 
power line by using sunlight wherein the output power 
of a solar battery is boosted and then converted into AC 
power. 

[0002] Recently, attention has been given to a system 
for interconnecting other systems which connects an 
apparatus for supplying AC power to the commercial 
power line by using sunlight wherein DC power output- 
ted from a solar battery is converted into AC power sim- 
ilar to commercial power by an inverter circuit or the like, 
and a commercial power system so as to supply power 
to household electric appliances and the like. 
[0003] Some conventional apparatuses for supplying 
AC power to the commercial power line by using sunlight 
adapted to this kind of system for interconnection boost 
the voltage of DC power outputted from a solar battery 
by a booster circuit such as a boosting chopper circuit, 
and then convert the boosted DC power into AC power 
with an inverter circuit. At this point, in the conventional 
apparatuses for generating electric power by using sun- 
light described above, the booster circuit is controlled in 
such a way that the voltage after boosting is a fixed val- 
ue. 

[0004] However, in the conventional apparatuses for 
supplying AC power to the commercial power line by us- 
ing sunlight described above wherein the booster circuit 
is controlled in such a way that the voltage after boosting 
is a fixed value, a problem exists in that the operating 
voltage of the solar battery is unstable when the gener- 
ated power of the solar battery is relatively low. 
[0005] The following is a more specific description of 
this: 

[0006] In conventional apparatuses for supplying AC 
power to the commercial power line by using sunlight, 
as the booster circuit is controlled in such a way that the 
-voltage-after-boosting-isa-fixed-value r a-high-boosting- 
rate is set by the booster circuit when the output voltage 
of the solar battery is low. 

[0007] On the other hand, the output voltage-output 
current characteristic of the solar battery is represented 
by a curve as shown in Fig. 6. Therefore, as the boosting 
rate of the booster circuit increases, the operating volt- 
age of the solar battery shifts in the lowering directing ( 
to the left in Fig. 6), resulting in the unstable operating 
voltage of the solar battery. 

[0008] Further, if the output voltage of the booster cir- 
cuit, which is controlled in such a way that it is a fixed 
value, is set higher than necessary, there also arises a 
problem in that the conversion efficiency of the appara- 
tus is decreased. 

[0009] The present invention may provide an appara- 
tus for generating electric power by using sunlight which 
operates to an optimum level 



[001 0] In order to achieve the above, an apparatus for 
supplying AC power to the commercial power line by us- 
ing sunlight comprising a solar battery for generating DC 
power boosting means for boosting the voltage of the 

5 DC p ower to the set targ et -vo ltage-power conversion 
means for converting the DC power set target voltage 
by said boosting means into AC power controlled pre- 
determined frequency and adding it to commercial pow- 
er line and control means for setting the target voltage 

10 of said boosting means based on the AC power from the 
commercial power line added said power conversion 
means, wherein the voltage of the AC power outputted 
from said power conversion means is higher than the 
voltage of the AC power from the commercial power line. 

is [0011] According to an apparatus for supplying AC 
power to the commercial power line by using sunlight of 
the first aspect of the present invention, boosting means 
boosts the voltage of DC power outputted from a solar 
battery to the set target voltage, and power conversion 
20 means converts the DC power set target voltage by the 
above boosting means into AC power controlled prede- 
termined frequency and adding it to the commercial 
power line. 

[0012] At this point, the target voltage of the above 
25 boosting means is set by the control means based on 
the AC power outputted from the power conversion 
means. 

[0013] In this way, according to an apparatus for sup- 
plying AC power to the commercial power line by using 

30 sunlight of the first aspect of the present invention, as 
the target voltage of the boosting means is set based 
on the AC power from the commercial power line added 
the power conversion means, the boosting rate of the 
boosting means can be prevented from increasing more 

35 than necessary. Therefore, not only can the apparatus 
for supplying AC power to the commercial power line by 
using sunlight always operate with stability, but lowering 
of the conversion efficiency of the apparatus can be pre- 
vented without the need for setting the output voltage of 

40 the boosting means higher than necessary. 

[0014] — In-an-apparatus-for-supplying-AC-power to the - 

commercial power line by using sunlight of a second as- 
pect of the present invention, an apparatus for supplying 
AC power to the commercial power line by using sunlight 

45 as claimed in claim 1 , wherein said control means sets 
the target voltage of said boosting means in such a way 
that the target voltage is increased in accordance with 
the increase of the voltage of AC power from the com- 
mercial power line. 

so [0015] According to an apparatus for supplying AC 
power to the commercial power line by using sunlight of 
the second aspect of the present invention, the target 
voltage of the boosting means is set by the control 
means of the apparatus for supplying AC power to the 

55 commercial power line by using sunlight of the first as- 
pect of the present invention in such a way that the target 
voltage is increased in accordance with the increase of 
the AC power outputted from said power conversion 
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means. * 

[001 6] In this way, according to an apparatus for sup- 
plying AC power to the commercial power line by using 
sunlight of the second aspect of the present invention, 
as the target voltage of the boosting means is set in such 
a way that the target voltage is increased in accordance 
with the increase of the AC power from the commercial 
power line added the power conversion means, the 
boosting rate of the boosting means can be prevented 
from becoming higher than necessary. 
[001 7] In an apparatus method and apparatus for sup- 
plying AC power to commercial power line by using sun- 
light of a third aspect of the present invention, an appa- 
ratus for supplying AC power to the commercial power 
line sunlight comprising a solar battery for generating 
DC power boosting means for boosting the voltage of 
the DC power to the set target voltage power conversion 
means for converting the DC power set target voltage 
by said boosting means unto AC power controlled pre- 
determined frequency and adding it to the commercial 
power line and control means for setting the target volt- 
age of said boosting means on the AC power from the 
commercial power line added conversion means, 
wherein the voltage of the AC power outputted from said 
power conversion means is higher than the volume of 
the commercial power. 

[0018] In an apparatus method and apparatus for sup- 
plying AC power to commercial power line by using sun- 
light of a fourth aspect of the present invention, an ap- 
paratus for supplying AC power to the commercial pow- 
er line by using sunlight as claimed in claim 11 , wherein 
said control means sets the target voltage of said boost- 
ing means in such a way that the target voltage is in- 
creased in accordance with the increase of the volume 
of the commercial power. 

[0019] Fig. 1 is a block diagram illustrating the sche- 
matic structure of an apparatus for supplying AC power 
to the commercial power line by using sunlight accord- 
ing to the present embodiment. 

[0020] Fig. 2 is a block diagram illustrating in detail 
—the structure of-a booster-circuit according to the present- 
embodiment. 

[0021] Fig. 3 is a timing chart used for describing the 
principle of operation of a booster circuit as well as illus- 
trating the status of switching signals inputted to the 
booster circuit according to the present embodiment. 
[0022] Fig. 4 is a flow chart illustrating the sequence 
of a control program conducted when a booster circuit 
is controlled by a microcomputer according to the 
present embodiment. 

[0023] Fig. 5A is a graph illustrating one example of 
the relationship between the output power of an inverter 
circuit and the target voltage of a booster circuit accord- 
ing to the present embodiment. 

[0024] Fig. 5B is a graph illustrating another example 
of the relationship between the output power of an in- 
verter circuit and the target voltage of a booster circuit. 
[0025] Fig. 5C is a graph illustrating a further example 



of the relationship between the output power of an in- 
verter circuit and the target voltage of a booster circuit. 
[0026] Fig. 6 is a characteristic view of the output volt- 
age-output current of a solar battery used for describing 
5 the problems of the conventLonaLtechnique. _ .. . 
[0027] Fig. 7 is a timing chart of the boosted voltage 
of the conventional apparatus. 

[0028] An embodiment of an apparatus for supplying 
AC power to the commercial power line by using sunlight 
io according to the present invention will be described in 
detail hereinafter with reference to the figures. 
[0029] Fig. 1 is a block diagram illustrating the struc- 
ture of an apparatus for supplying AC power to the com- 
mercial power line by using sunlight according to the 
is present invention when applied as a system for inter- 
connection connected to a commercial power system. 
As shown in the same figure, a solar battery 12 is pro- 
vided for an apparatus for supplying AC power to the 
commercial power line by using sunlight 10 according 

20 to the present embodiment, and the output terminal of 
the solar battery 1 2 is connected to a direct current noise 
filter 16 via a diode 14 for preventing reverse current. 
[0030] In addition, the output terminal of the noise fil- 
ter 16 is connected to a booster circuit 18 for boosting 

25 inputted DC power based on a switching signal S input- 
ted from a microcomputer 32, which will be described 
later. The output terminal of the booster circuit 1 8 is con- 
nected to an inverter circuit 20 for converting the input- 
ted DC power into AC power controlled predetermined 

30 frequency and adding it to the commercial power line, 
and the output terminal of the inverter circuit 20 is further 
connected to an alternating current noise filter 22. It 
should be noted that the inverter circuit 20 serves for 
converting the inputted DC power into AC power (the 

35 output of this inverter circuit 20 is in, for example, a saw- 
tooth waveform) whose frequency is the same as that 
of commercial power (for example, 50Hz or 60Hz) on 
the basis of the switching signal inputted from the mi- 
crocomputer 32. The structure of the booster circuit 18 

40 will be described in detail later. 

[003-1-]— Furthermorerthe-output terminal of the^noise - 

filter 22 is connected to a commercial power system 28 
via a parallel off conductor 24. 

[0032] The apparatus for supplying AC power to the 
45 commercial power line by using sunlight 10 is equipped 
with a microcomputer 32 for controlling the whole appa- 
ratus for supplying AC power to the commercial power 
line by using sunlight 10. The following are inputted to 
the microcomputer 32 at a predetermined sampling cy- 
50 cle (0.5 seconds in the present embodiment): the output 
voltage of the solar battery 1 2 detected at a first voltage 
detection portion 34 consisting of an isolation amplifier; 
the output current of the solar battery 12 detected at a 
first current detection portion 36 consisting of a current 
55 transformer CT; the output voltage of the booster circuit 
18 detected at a second voltage detection portion 38 
consisting of an isolation amplifier; the output current of 
the inverter circuit 20 detected at a second current de- 
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tection portion 40 consisting of a current transformer CT; 
and the voltage waveform of the commercial power sys- 
tem 28 detected at a voltage waveform detection portion 
42 consisting of a potential transformer PT. 
[0033] The microcomputer 32 is further connected to 
the parallel off conductor 24 so as to separate the in- 
verter circuit 20 from the commercial power system 28 
(parallel off) by opening a contact of the parallel off con- 
ductor 24 when the power outage of the commercial 
power system is detected. 

[0034] The microcomputer 32 is also connected to the 
booster circuit 18 so as to control the duty ratio of a 
switching signal S inputted to the booster circuit 18 
based on the output voltage of the booster circuit 1 8 de- 
tected at the second voltage detection portion 38 and 
the output current of the inverter circuit 20 detected at 
the second current detection portion 40. 
[0035] Furthermore, the microcomputer 32 is con- 
nected to the inverter circuit 20 so as to generate and 
input to the inverter circuil 20 the switching signal, based 
on the voltage waveform of the commercial power sys- 
tem 28 detected at the voltage waveform detection por- 
tion 42, in such a way that the phase and frequency of 
the output power of the inverter circuit 20 match those 
of commercial power. 

[0036] It should be noted that the booster circuit 18 
corresponds to the boosting means of the present in- 
vention, the inverter circuit 20 to the power conversion 
means of the present invention, and the microcomputer 
32 to the control means of the present invention, respec- 
tively. 

[0037] Next, the structure of the booster circuit 1 8 will 
be described in detail with reference to Fig. 2. As shown 
in the same figure, the booster circuit 1 8 is provided with 
a smoothing capacitor 50 and a choking coil 52 for 
smoothing the DC power inputted from the noise filter 
16, a switching circuit 54 composed of a switching ele- 
ment and a diode, and a diode 56 and a capacitor 58 
connected so as to obtain a filter effect on the output 
side. 

- [0038] — Namely, t he-booster-circuit— 18- comprises- a - 
boosting chopper circuit for boosting the output voltage 
Vs over the voltage VD applied from the noise filter 16, 
by utilizing the electromagnetic energy in the choking 
coil 52. As the switching element comprising the above 
switching circuit 54, a power transistor, a power FET, 
etc. can be applied. 

[0039] Here, the mean value V of the output voltage 
Vs from the booster circuit 18 is obtained by the follow- 
ing formula (1) in accordance with the duty ration of the 
switching signal S inputted to the switching element of 
the switching circuit 54 and shown in Fig. 3. 



"on 1-a 



0) 



[0040] Generally, a (= t on /t) in formula (1 ) is called the 



conduction ratio. As is evident from the above formula 
(1), the higher the ratio of the "on" duration ^ n to one 
cycle t of the switching signal S, or, in other words, the 
higher the duty ratio, the larger the mean value V of the 

5 output voltage V c from the boo ster circ uit 18. 

[0041] Next, the operation of the booster circuit 18 in 
the apparatus for generating electric power by using 
sunlight 10 according to the present embodiment will be 
described with reference to Fig. 4, which is a flow chart 

10 of a control program conducted by the microcomputer 
32 so as to control the booster circuit 18. 
[0042] First, in step 1 00 : the input of the switching sig- 
nal S, whose duty ratio to the booster circuit 18 is 0, 
begins. Subsequently, the output voltage of the booster 

15 circuit 18 is increased by increasing gradually the duty 
ratio of the switching signal S. When said output voltage 
reaches the predetermined target voltage, the operation 
of the inverter circuit 20 begins, and then the process 
moves to step 1 02. It should be noted that the predeter- 

20 mined target voltage at this point corresponds to the tar- 
get voltage at the point that the output voltage P 1 of the 
inverter circuit 20 in the graph of Fig. 5A is 0. 
[0043] In the subsequent step 102, the output power 
P., (=lj x the voltage of the commercial power) of the in- 

25 verter circuit 20 is calculated based on the output current 
1 1 of the inverter circuit 20 detected at the second current 
detection portion 40. 

[0044] In the subsequent step 1 04, the target voltage 
V M after boosting by the booster circuit 18 is obtained 

30 based on the output power P 1 . At this point, the target 
voltage V M is obtained in such a way that the relation 
between the output power P A of the inverter circuit 20 
and the target voltage V M is as shown in Fig. 5A. Name- 
ly, the target voltage V M is a fixed value when the output 

35 power P n of the inverter circuit 20 is from 0 through 1 
[kW], and is increased in accordance with the increase 
of the output power P n when the output power P., is high- 
er than 1 [kW]. It should be noted that the target voltage 
V M at this point can be specifically obtained by applying 

40 a method of storing in advance in an unillustrated mem- 

ory of -the mieroeomputer-32-a-table of the output-power- 

P-, of the inverter circuit 20 and the target voltage V M of 
the booster circuit 18 which establish a relation shown 
in Fig. 5A, and referring to the table, etc. Moreover, the 

45 above value, 1 [kW], is merely one example, and the 
present invention is not limited to this value. 
[0045] In the subsequent step 1 06, a determination is 
made as to whether the output voltage V s of the booster 
circuit 18 detected at the second voltage detection por- 

50 tion 38 is lower than the target voltage V M or not. If the 
output voltage V s is lower, the process moves to step 
108, where the duty ratio of the switching signal S, which 
is being inputted to the boosting circuit 1 8, is increased 
in such a way that the output voltage V s of the booster 

55 circuit 18 is the target voltage V M . Then, the process 
returns to step 102. 

[0046] On the other hand, in step 106, if it is deter- 
mined that the output voltage V s of the booster circuit 
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18 is not lower than the target voltage V M> the process 
moves to step 110 where the determination is made as 
to whether the output voltage V s is higher than the target 
voltage V M or not. If the output voltage V s is higher, the" 
process moves to step 112 where the duty ratio of the 
switching signal S is decreased in such a way that the 
output voltage V s of the booster circuit 18 is the target 
voltage V M . Then, the process returns to step 102. 
[0047] Then, in step 110, if it is determined that the 
output voltage V s of the booster circuit 18 is not higher 
than the target voltage V M , that is, it the output voltage 
V s is equal to the target voltage V M , the process returns 
to step 1 02 without changing the duty ratio of the switch- 
ing signal S. 

[0048] From this point on, by repeating the processing 
from step 102 through step 112 described above, the 
booster circuit 18 is controlled in such a way that the 
output voltage V s establishes the relationship shown in 
Fig. 5A in accordance with the value of the output power 
P A of the inverter circuit 20. 

[0049] In this way, in the apparatus for supplying AC 
power to the commercial power line by using sunlight 
10 according to the present embodiment, as the output 
voltage V s of the booster circuit 1 8 is changed in accord- 
ance with the value of the output power P-, of the inverter 
circuit 20, the boosting rate of the boosting circuit 18 
does not become higher than necessary. Therefore, not 
only can the apparatus for supplying AC power to the 
commercial power line by using sunlight 10 always op- 
erate with stability, but the conversion efficiency of the 
apparatus is not lowered without the need for setting the 
output voltage V c of the booster circuit 18 higher than 
necessary. 

[0050] The boosted voltage is controlled by the output 
of the system voltage and the power conditioner. The 
higher the boosting rate is, the more loss the booster 
circuit generates, resulting the decreased conversion 
efficiency. Therefore, when the system voltage is high 
(the generated power is large), the boosted voltage is 
increased. In contrast, when the system voltage is low 

(the-generated power is-small),-the-boosted- voltage is - 

controlled in such a way that it remains low. 
The boosting efficiency of the boosting means is less- 
ened as the boosting ratio is increased. Thus, the small 
boosting ratio is generally preferred. However, when the 
power is superimposed on the system, the output volt- 
age of the conversion means must be higher than. the 
system voltage by + a or more. Otherwise, the efficiency 
of superimposition is decreased. Further, as the chang- 
es of boosted voltages vary depending on the system 
voltage and the loads as A and B shown in Fig. 7, the 
target voltage is inevitably set higher, allowing for these 
variations. Thus, it is conventionally conditioned that the 
boosting ratio is set higher than required. 
[0051] The present invention prevents unnecessary i 
boosting by controlling the output of the converter in 
such a way that it is constantly + a (V). Further, as the 
system voltage varies depending on the output amount 



from the converter, the target voltage may be changed 
in accordance with the output amount. 
[0052] In the description of the present embodiment, 
the output voltage V s of the booster circu it 1 8 is obtained 
s in such a way that the output voltage: V s establishes the 
relationship shown in Fig. 5 A in accordance with the out- 
put power P., of the inverter circuit 20. However, the 
present invention is not limited to the same. For exam- 
ple, as shown in Fig. 5B, the output voltage V s may be 
io increased rectilinearly in accordance with the increase 
of the output power P 1 of the inverter circuit 20, or as 
shown in Fig. 5C, the output voltage V s may be in- 
creased stepwisely in accordance with the increase of 
the output power P A of the inverter circuit 20. These ex- 
is amples can also produce a substantially similar effect 
to that of the present embodiment. 
[0053] In the description of the present embodiment, 
a boosting chopper circuit (a direct-type booster circuit) 
is applied as the booster circuit 18. However, the present 
20 invention is not limited to the same. A booster circuit us- 
ing a voltage doubler rectifier circuit, a serial-parallel 
chopper circuit, or the like may be applied. 
[0054] According to an apparatus for supplying AC 
power to the commercial power line by using sunlight of 
25 the first aspect of the present invention, as the target 
voltage of the boosting means is set based on the AC 
power outputted from the power conversion means, an 
effect is obtained that the boosting rate of the boosting 
means can be prevented from becoming larger than 
30 necessary. Therefore, not only can the apparatus for 
supplying AC power to the commercial power line by us- 
ing sunlight always operate with stability, but the lower- 
ing of conversion efficiency of the apparatus can be pre- 
vented without the need for setting the output voltage of 
35 the boosting means higher than necessary. 

[0055] Similarly, according to an apparatus for sup- 
plying AC power to the commercial power line by using 
sunlight of the second aspect of the present invention, 
as the target voltage of the boosting means is set in such 
40 a way that the target voltage is increased in accordance 
witrrthe increase~of the~vdrtag~e~d^^ 
commercial power line, an effect is obtained that the 
boosting rate of the boosting means can be prevented 
from becoming higher than necessary. 

45 

Claims 

1. An apparatus for supplying AC power to the com- 
50 mercial power line by using sunlight comprising: 

a solar battery for generating DC power; 
boosting means for boosting the voltage of the 
DC power to the set target voltage; 
> 5 power conversion means for converting the DC 

power set target voltage by said boosting 
means into AC power controlled predetermined 
frequency and adding it to commercial power 
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line; and 

control means for setting the target voltage of 
said boosting means based on the AC power 
from the commercial power line added said 
power convers ion m eans, wherein the voltage 
of the AC power outputted from said power con- 
version means is higher than the voltage of the 
AC power from the commercial power line. 

2. An apparatus for supplying AC power to the com- 
mercial power line by using sunlight as claimed in 
claim 1, wherein said control means sets the target 
voltage of said boosting means in such a way that 
the target voltage is increased in accordance with 
the increase of the voltage of AC power from the 
commercial power line. 

3. An apparatus for supplying AC power to the com- 
mercial power line by using sunlight as claimed in 
claim 1, wherein said control means sets the target 
voltage of said boosting means in such a way that 
the target voltage is a fixed value when the voltage 
of the AC power from the commercial power line is 
from 0 through a predetermined value and the tar- 
get voltage is increased in accordance with the in- 
crease of the voltage of the AC power when the AC 
power is higher than the predetermined value. 

4. An apparatus for supplying AC power to the com- 
mercial power line by using sunlight as claimed in 
claim 2, wherein said control means sets the target 
voltage of said boosting means in such a way that 
the target voltage is increased rectilinearly in ac- 
cordance with the increase of the voltage of AC 
power from the commercial power line. 



6. An apparatus for supplying AC power to the com- 
mercial power line by using sunlight as claimed in 
claim 1, wherein said control means stores in a 
memory within said control means a table of the out- 
put voltage of said power conversion means and the 
target voltage of said boosting means, and refers to 
the table in order to obtain the target voltage. 

7. An apparatus for supplying AC power to the com- 
mercial line by using sunlight as claimed in claim 2, 
wherein said control means stores in a memory 
within said control means a table of the output volt- 
age of said power conversion means and the target 
voltage of said boosting means, and refers to the 
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An apparatus for supplying AC power to the com- 
mercial power line by using sunlight as claimed in 
claim 2, wherein said control means sets the target 
voltage of said boosting means in such a way that *o 

-the target voltage is increased stepwisely-in-accord 

ance with the increase of the voltage of AC power 
from the commercial power line. 



table in order to obtain the target voltage. 

8. An apparatus for supplying AC power to the com- 
mercial power line by using sunlight as claimed in 

— claim 3, wherein said control means stores in a 

memory within said control means a table of the out- 
put voltage of said power conversion means and the 
target voltage of said boosting means, and refers to 
the table in order to obtain the target voltage. 

9. An apparatus for supplying AC power to the com- 
mercial power line by using sunlight as claimed in 
claim 4, wherein said control means stores in a 
memory within said control means a table of the out- 
put voltage of said power conversion means and.the 
target voltage of said boosting means, and refers to 
the table in order to obtain the target voltage. 

10. An apparatus for supplying AC power to the com- 
mercial power line by using sunlight as claimed in 
claim 5, wherein said control means stores in a 
memory with in said control means a table of the out- 
put voltage of said power conversion means and the 
target voltage of said boosting means, and refers to 
the table in order to obtain the target voltage. 

11. An apparatus for supplying AC power to the com- 
mercial power line by using sunlight comprising: 

a solar battery for generating DC power; 
boosting means for boosting the voltage of the 
DC power to the set target voltage; 
power conversion means for converting the DC 
power set target voltage by said boosting 
means into AC power controlled predetermined 
frequency and adding it to the commercial pow- 
er line; 



and 



45 



SO 



ss 



_ — control- mean s-for-sett in g-the-target-voltage-of 

said boosting means on the AC power from the 
commercial power line added conversion 
means, wherein the voltage of the AC power 
outputted from said power conversion means 
is higher than the volume ol the commercial 
power. 

12. An apparatus for supplying AC power to the com- 
mercial power line by using sunlight as claimed in 
claim 11 , wherein said control means sets the target 
voltage of said boosting means in such a way that 
the target voltage is increased in accordance with 
the increase of the volume of the commercial power. 

13. A method of supplying AC power to the commercial 
power line by using sunlight comprising: 
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a boosting step which boosts the voltage of DC 
power to the set target voltage; 
a power conversion step which converts the DC 
power set target voltage by said boosting step 
into AC power controlled predetermined f re- s 
quency and adds it to the commercial power 
line; and 

a control step which sets the target voltage of 
said boosting step based on the AC power from 
the commercial power line, wherein the voltage io 
of the AC power outputted from said power con- 
version step is higher than the voltage of the 
AC power from the commercial power line. 

14. A method of supplying AC power to the commercial 15 
power line by using sunlight as claimed in claim 1 3, 
wherein said control step sets the target voltage of 
said boosting step in such a way that the target volt- 
age is increased in accordance with the increase of 

the voltage of the AC power from the commercial 20 
power line. 

15. A method of supplying AC power to the commercial 
power line by using sunlight as claimed in claim 1 3, 
wherein said control step sets the target voltage of 
said boosting step in such a way that the target volt- 
age is a fixed value when the voltage of the AC pow- 
er from the commercial power line is from 0 through 
a predetermined value and the target voltage is in- 
creased in accordance with the increase of the volt- 30 
age of the AC power when the AC power is higher 
than the predetermined value. 

16. A method of supplying AC power to the commercial 
power line by using sunlight as claimed in claim 14, 
wherein said control step sets the target voltage of 
said boosting step in such a way that the target volt- 
age is increased rectilinearly in accordance with the 
increase of the voltage of the AC power from the 
commercial power line. 
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17. A method of supplying AC power to the commercial 
power line by using sunlight as claimed in claim 14, 
wherein said control step sets the target voltage of 
said boosting step in such a way that the target volt- 
age is increased stepwisely in accordance with the 
increase of the voltage of the AC power from the 
commercial power line. 
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FIG. 3 
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FIG. 4 
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FIG. 6 
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